Altered contents of tocopherols in chickens with inherited muscular dystrophy.
Oxidative damage has been hypothesized as the basis for some of the changes in enzymatic functions and physical properties of membranes in inherited muscular dystrophy. The contents of alpha- and gamma-tocopherol (vitamin E) and their oxidation products, the tocopheryl quinones, were measured at 1 to 4 weeks after hatching in the muscle and other tissues of chickens with inherited muscular dystrophy. Analyses at these early ages minimized the potential influence of pathological changes on the measured parameters. The affected muscle (pectoralis major) of dystrophic birds contained significantly higher levels of alpha-tocopheryl quinone and a decreased ratio of alpha- to gamma-tocopherol. Consistent changes in these parameters were not observed in other tissues. Although their basis remains unclear, these changes in the tocopherols are suggestive of oxidative stress in dystrophic muscle membranes. Lipid extracts of tissues of normal and dystrophic birds exhibited no significant differences in the content of conjugated dienes or lipofuscins, two other indices of oxidative stress. These data do not consistently support the hypothesis that oxidative stress plays a causal role in damage to dystrophic muscle, although it remains possible that free-radical damage is involved in the secondary alterations associated with muscular dystrophy.